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ABSTRACT

A random, stratified creel survey took place on Caldron
Falls Flowage —-- a Class-A muskellunge (Esox masguinongy)
fishery in Marinette County, Wisconsin -- during.the 1982
and 1983 open-water and the 1983-84 ice-fishing seasons.

The survey showed averages of almost 5,000 muskellunge-
fishing trips annually and a 120-muskellunge/year harvest.
The estimated 30% annual exploitation rate for 1982 is below
the 36% maximum level in Wisconsin’s long-range muskellunge
plan. However, fishing pressures for the 1982 vs, 1983
open-water seasons differed by more ‘than 20,000 angler
hours, with a 66,036-hour mean. overall, anglers averaged
75 hours to catch a legal-sized muskellunge, then released
more than 40% of those caught. Such voluntary release of
legal~sized muskellunge may be more effective at curbing the
harvest on Caldron Falls Flowage than increased size limits
and shortened seasons. I recommend promoting catch and
release among anglers, using maxillary clips and fin clips
to mark stocked muskellunge, and conducting another creel
survey on Caldron Falls Flowage during 1991-92.
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INTRODUCTION

The muskellunge (Esox masquipongy) grows to more than 50 inches.
This large, lone predator has characteristically low population
densities in Wisconsin (Oehmcke 1969).

Caldron Falls Flowage is the only Class-A muskellunge fishery
in WDNR’s Lake Michigan District. The flowage contained an
estimated 306 muskellunge, 30 inches or longer, during a 1982
survey (Kornely, Wis. Dep. Nat. Resour., unpublished data).

Muskellunge have been stocked in Caldron Falls Flowage since 1957
(Table 1), originally to balance panfish populations as well as
to provide anglers with a large gamefish. The 1982 survey found
panfish populations little changed by muskellunge stocking.

Now, as angler demand for muskellunge increases, so does concern
about overharvest. - This study attempts to determine muskellunge
harvest on Caldron Falls Flowage and to assess management of that
increasingly popular fishery.

Table 1. Muskellunge stocking in Caldron Falls Flowage.
Fish Stocgked
Year Morith/s d Size : Marking*
1957 Jul 1,960 fingerlings U
1959 Jul 13,000 fingerlings -
1960 Jul-Aug 2,025 fingerlings b -
1961 Jun 400 vyearlings —-—
1962 Apr 400 vyearlings -—
1963 oct 800 fingerlings -
1964 Jul 3,000 fingerlings -
1965 Aug-Sep 4,650 fingerlings -
1970 Aug 2,838 fingerlings LP clip
1974 Aug 2,500 fingerlings RP clip
1975 Sep 2,000  fingerlings LP clip
1976 Aug 2,000 fingerlings RV clip
1977 Aug 2,000 fingerlings RP clip
1978 Aug 2,000 fingerlings RM clip
1979 Aug 2,000 fingerlings LV clip
1980 Jul 2,000 fingerlings RV clip
1982 Sep 835 fingerlings LV clip
1983 oct 2,047 fingerlings RV clip
% [P = left preopercle, RP = right preopercle, LV = left ventral, RV = right ventral.




STUDY AREA

Caldron Falls Flowage is a 1,0l18-acre impoundment on the
Peshtigo River, 20 miles northwest of Crivitz, Wisconsin,
in Marinette County. While 10% of the flowage is less than
3 ft deep, 26% is more than 20 ft deep with a maximum depth

of 40 ft.

The Wisconsin Public Serxrvice Corporation (WPSC) has operated
an 80-ft head hydroelectric dam on the flowage since 1924.
WPSC owns the entire 21-mile shoreline, which with the
exception of six well maintained boat landings is
undeveloped and forested.
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HETRODS

A random, stratified creel survey took place on Caldron Falls
Flowage during the 1982 and 1983 muskellunge seasons (from the
first Saturday of May through 30 November each year) and also
during the 1983-84 ice-fishing season (11 December -- 30 March).
Spanning sunrise to sunset, each survey day had two 8-hour,
creel-clerk shifts (Lambou 1961). Daylight hours determined
when the shifts began and ended, -and how much they overlapped
(Fig. 1). Methods used in this census follow those described
by Lambou (1961). . .- .

Figure 1. Creel clerk shifts and count times.
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Creel clerks worked an a.m. or p.m. shift each weekend day and
alternated shifts on three randomly selected weekdays. At
2-hour intervals, clerks took 30-40 minutes to motorboat around
the flowage and count anglers. Between counts, they interviewed
anglers for information about. fishing methods, species and
lengths of fish caught, duration of the fishing trip, residence,
age, and so on. When clerks interviewed anglers more than once
on the same day, only new information was recorded. At the ends
of shifts, clerks visited any one of the six boat landings at
random to ask departing anglers about completed fishing trips.




During the ice-fishing season, clerks used similar procedures —--
substituting a snowmobile or three-wheeler to make angler counts
on the ice and conducting completed-trip interviews as anglers
left the ice.

In 1982, angler interviews were recorded on Interview Form
3600-114 for computer analysis (Appendix A). Beginning in 1983,
clerks used programmable calculators to record and tabulate
interviews, which proved effective and timesaving -- but did not
break down angler effort by species sought (Appendix B).

Average daily fishing pressure was calculated by multiplying the
average number of anglers per count by the 2 hours between counts
by the 4 counts per eight-hour shift. Total fishing pressure
each month was then calculated by multiplying the average daily
pressure by the number of days in the month. Separate estimates
for weekdays and weekends/holidays were combined in the monthly
totals,

Harvest values were also calculated for each month. Harvest rate
calculations included total catch figures divided by total hours
anglers had fished, whether or not a fishing trip was completed
at the time of an interview. Total harvest was then determined
by multiplying the harvest rate by estimated fishing pressure.

All harvested gamefish, and many panfish, were measured to
the nearest 0.1 inch to determine monthly length freguencies.
In 1982, a supplemental record was kept, indicating if the
legal-sized muskellunge caught were kept or released.

RESULTS AND DISCUSSION

FISHING PRESSURE

Open-water anglers on Caldron Falls Flowage fished an estimated
76,298 hours (74.9 hours/acre) in 1982 and 55,774 hours (54.8
hours/acre) in 1983 (Table 2). The large decrease in 1983 was
probably due to weather. May 1983, for example, was colder,
wetter, and windier than May 1982, and in that month alone
anglers fished an estimated 10,000 hours less in 1983. The
average fishing pressure for both years was 66,036 hours (64,9
hours/acre).




NETHODS

A random, stratified creel survey took place on Caldron Falls
Flowage during the 1982 and 1983 muskellunge seasons (from the
first Saturday of May through .30 November each year) and also
during the 1983-84 ice-fishing season (11 December -- 30 March).
Spanning sunrise to sunset, each survey day had two 8-hour,
creel-clerk shifts (Lambou 1961). Daylight hours determined
when the shifts began and ended, and how much they overlapped
(Fig. 1). Methods used in this census follow those described
by Lambou -(1961). -

Figure 1. Creel clerk shifts and count times.
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Ccreel clerks worked an a.m. or p.m. shift each weekend day and
alternated shifts on three randomly selected weekdays. At
2-hour intervals, clerks took 30-40 minutes to motorboat around
the flowage and count anglers. Between counts, they interviewed
anglers for information about fishing methods, species and
lengths of fish caught, duration of the fishing trip, residence,
age, and so on. When clerks interviewed anglers more than once
on the same day, only new information was recorded. At the ends
of shifts, clerks visited any one of the six boat landings at
random to ask departing anglers about completed fishing trips.




During the ice-fishing season, clerks used similar procedures --
substituting a snowmobile or three-wheeler to make angler counts
on the ice and conducting completed-trip interviews as anglers
left the ice.

In 1982, angler interviews were recorded on Interview Form
3600-114 for computer analysis (Appendix A). Beginning in 1983,
clerks used programmable calculators to record and tabulate
interviews, which proved effective and timesaving -- but did not
break down angler effort by species sought (Appendix B).

Average daily fishing pressure was calculated by multiplying the
average number of anglers per count by the 2 hours between counts
by the 4 counts per eight-hour shift. Total fishing pressure
each month was then calculated by multiplying the average daily
pressure by the number of days in the month. Separate estimates
for weekdays and weekends/holidays were combined in the monthly
totals.

Harvest values were also calculated for each month. Harvest rate
calculations included total catch figures divided by total hours
anglers had fished, whether or not a fishing trip was completed
at the time of an interview. Total harvest was then determined
by multiplying the harvest rate by estimated fishing pressure.

All harvested gamefish, and many panfish, were measured to
the nearest 0.1 inch to determine monthly length frequencies.
In 1982, a supplemental record was kept, indicating if the
legal-sized muskellunge caught were kept or released.

RESULTS AND DISCUSSION

FISHING PRESSURE

Open-water anglers on Caldron Falls Flowage fished an estimated
76,298 hours (74.9 hours/acre) in 1982 and 55,774 hours (54.8
hours/acre) in 1983 (Table 2). The large decrease in 1983 was
probably due to weather. May 1983, for example, was colder,
wetter, and windier than May 1982, and in that month alone
anglers fished an estimated 10,000 hours less in 1983. The
average fishing pressure for both years was 66,036 hours (64.9
hours/acre).




Table 2. Fishing pressure on Caldron Falls Flowage
in estimated angler hours.

Open-Water Fishing Ice-fishing

Month 1982 1983 Average# 1983-84
May 16,608 6,486 11,547 : --
Jun 16,897 12,707 14,802 -
Jul 20,995 15,320 18,157 -
Aug 13,664 9,953 11,809 o -
Sep 6,287 8,215 7,251 -
Ooct 1,759 2,908 2,333 -
Nov 88 185 : 137 -
Dec - e —— 745
Jan - - g 6,084
Feb - - - 4,984
Mar - - -- 3,162
Total 76,298 55,774 66,036 14,975
hours/acre 64.9 14.7

* Averages for total survey period were 81,011 angler hours
and 79.6 hours/acre.

During the 1983-84 ice-fishing season, anglers fished 14,975
hours- (14.7 hours/acre) -- 18% of total fishing pressure.
Ice-fishing pressure and average open-water fishing pressure
combined were 81,011 angler hours (79.6 angler hours/acre).
This estimate does not account for fishing after dark,

which is believed to be insignificant, or fishing in April,
the usual month of ice breakup on the flowage.

Fishing pressure on Caldron Falls. Flowage was within the range
of that on other lakes in northeastern Wisconsin (Table 3).




Table 3. Fishing pressure and harvest rates on several lakes in northeastern Wisconsin.
Angler Fish
Lake County Time Period Acres  Hours/Acre  No./Hour  Reference
Caldron Falls  Marinette  May-Nov {2 years) 1,018 65 0.85 Current Study
Flovage Dec-Har {1 year) 15 1.13 Current Study
Bass Lake Oconto Dec-Sep (1 yeax) 142 49 1.13 Heizer, pers.
conn, 1985
Boot Lake Oconto Dec~8ep (1 year) 235 100 78 Reizer, pers.
comm, 1985
High Falls Harinette  Dec-Apr (1 year) 1,498 7 .66 Heizer, pers.
Flovage - comn, 1985
Hoquebay Narinette  May-Sep (1 year) 2,409 34 1.28 Thuenler 1981
Dec-Apr (1 year) 13 .65 Thuenler 1982
Shawano Shawano June-Kay (1 year} 6,178 73 1.09 Langhurst 1982

Seasonally, the greatest open-water fishing pressure occurred
during July in both 1982 and 1983; the least was during November,
when average fishing pressure was only 0.2% of the total. The
greatest fishing pressure during ice-fishing season occurred in
January. Overall, fishing pressure was greatest at midday

(10:00 a.m. - 2:00 p.m.) and on weekends (55% of the total).

The mean number of anglers fishing at any time was 27 in 1982,

22 in 1983, and 14 in 1983-84., October and November were
excluded from the 1982 and 1983 data because of the generally

low fishing pressure during these two months. The highest angler
count during the entire study was on 29 May 1982 (Memorial Day
weekend) -- 238 anglers. The highest count during 1983 was 150,
and during the 1983-84 ice~fishing season the highest count was
107 anglers. -

In 1982, 26% of anglers interviewed reported they were fishing

at least in part for muskellunge (Table 4), yielding an estimated
19,837 angler hours expended on muskellunge. Angler hours by
species were not determined in 1983.




Table 4. 1982 muskellunge catch and harvest statistics on Caldron Falls Plowage.
Total No. Anglers Pishing Muskellunge Muskellunge .Catch Rate Huskellunge  Harvest

Honth  Anglers No. %  Hours spent Caught Fish/Hour Kept Fish/Hour
Hay 949 150 18 357 7 0.019 3 ¢.0084
Jun 935 208 22 45% 10 0.0218 4 0.0087
Jul 1,126 235 21 425 3 0.0188 3 0.0071
Aug 671 156 23 366 12 0,0328 3 0.0082
Sep 463 210 45 544 8 0.0147 4 0.0074
Oct 219 149 68 220 9 0.0409 2 0.0091
Nov 11 il 100 36 1 0.0278 0 ¢
Total/ 4,374 1,119 2,407 55 19

Average 26 0.0237 0.0079

HARVEST

Unless otherwise specified, harvest information refers to average
total annual harvest, determined by adding the average 1982 and
1983 open-water harvest to the 1983-84 ice-fishing harvest.

All Species

Total annual harvest from Caldron Falls Flowage was estimated at
73,308 fish (72 fish/acre), or 3 fish/fishing trip (Table 5).
This harvest estimate does not include caught-and-released fish.

Panfish made up 97% of the total annual harvest. Species
composition was: 40% yellow perch,.29% bluegill, 27% black
crappies, and 4% rock bass and pumpkinseed. Most yellow perch
and bluegill were caught during open-water season, but black
crappie harvest was similar during open-water and ice-fishing
seasons. ' :

The remaining 3% of total harvest was gamefish: 59% largemouth
bass, 34% northern pike, and 7% muskellunge. Open season for
largemouth bass and northern pike extended through 1 March.
Almost all largemouth bass were taken during open-water season,
but northern pike were caught in egual numbers during open-water
and ice-fishing seasons.




Table 5. Estinated number of fish harvested from Caldron Falls Flowage.
Hay-tiov Hay-Nov Average Dec 1983- Annual Percentage of
Species 1982 1983 1982-83 Har 1984 Average Total Harvest
Panfish
Yellow Perch 19,999 23,499 21,749 6,815 28,564 40,0
Blueqill 20,678 19,689 20,542 358 20,184 28.8
Black Crappie 12,462 7,909 10,186 9,387 19,573 27.4
Rock Bass 1,508 2,171 1,840 59 1,899 2.7
Pumpkinseed 1,358 370 864 4 868 1.1
Total 56,005 53,638 54,822 16,623 71,446 106.0
Ganefish
Largemouth Bass 1,410 802 1,106 4 1,110 59.6
Horthern Pike 3% 204 297 331 - 628 339
HKuskellunge 141 99 120 4 124 6.7
Total 1,941 1,105 1,523 339 1,862 100.0

Anglers kept 95% of all fish caught during the ice-fishing season
but only 68% of those caught during the open-water season. The
average size of each species harvested was similar from year to
year and season to season (Table 6).

Table 6. Mean lengths of fish to the nearest 0.1 inch
harvested from Caldron Falls Flowage. (The
number of fish measured is in parentheses.)

Species May-Nov‘82 May-Nov’83 Dec’83-Mar’84
Yellow perch 6.5 (307) 6.3 (559) 6.3 (676)
Bluegill 6.1 (554) 6.2 (374) 6.2 (45)
Black crappie 7.3 (278) 7.4 (232) 7.6 (1,327)
Rock bass 6.9 (52) 7.0 (69) 7.6 (11)
Pumpkinseed 5.6 (34) 5.8 (28) 5.8 (1)
Largemouth bass 11.7 (181) 12.7 {90) -

Northern pike 22.5 (53) 22.7 (30) 24.0 (79)
Muskellunge 33.9 (19) 34.3  (12) -
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Muskellunge

An important consideration in any muskellunge study is the
typically low population densities of these solitary, predaceous
fish. Estimates based on expansion of interview data will thus
have wide confidence margins, since adding or subtracting a
single fish can significantly change estimated numbers.

Totals of 398 and 282 muskellunge were caught, but not
necessarily harvested, in 1982 and 1983, respectively (Table 7).
Catch and harvest rates varied by month within each year as well
as between the two years. 1In 1982, anglers harvested the most
muskellunge in June, but caught the most in August. In 1983,
however, the highest catch and harvest were in May. Based on the
seasonal average for both study years, the highest muskellunge
harvest by percent occurred in May (32%), followed by June (20%)
and August (18%).

Table 7. Muskellunge Catch and Harvest by Number and Rate
from Caldron Falls Flowage.
1982 1983 Averade

Month No. Fish /Hour No. Fish /Hour No. Fish /Hour
May

Catch 55 0.0033 72 0.0047 64 0.0040

Harvest 23 0.0014 54 0.0035 39 0.0025
Jun

Catch 86 0.0056 51 0.0040 69 0.0048

Harvest 34 0.0020 13 0.06010 24 0.0015
Jul :

Catch 55 0.0026 40 0.06026 48 0.0026

Harvest 23 0.0011 ' c 0 12 0.0006
Aug

Catch 105 0.0077 47 0.0047 76 0.0062

Harvest 26 0.0019 17 0.0017 22 0.0018
Sep ‘

Catch 48 6C.C077 48 0.0059 48 0.0068

Harvest 24 0.0038 10 0.0012 17 0.0025
Oct

Catch 47 0.0268 22 6.0075 35 0.0172

Harvest 11 0.0060 5 0.0019 8 0.0040
Nov

Catch 2 0.0281 2 0.0098 2 0.0190

Harvest - 0 - 0 - 0
Total

Catch 398 0.0060 282 0.0047 340 0.00563

Harvest 141 0.0021 99 0.0013 120 0.0017
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Anglers harvested an estimated 141 muskellunge from Caldron Falls
Flowage in 1982, and 99 muskellunge in 1983. This harvest was

1 fish/7.2 acres in 1982 and 1 fish/10.2 acres in 1983. The
statewide average muskellunge harvest is 1. fish/5.6 acres of
water (Oehmcke et al. 1977).

Creel clerks recorded 1 illegal muskellunge harvested during
the 1983-84 ice~fishing season, resulting in an estimated total
illegal harvest of 4 muskellunge. Few muskellunge are believed
to be caught through the ice on Caldron Falls Flowage.

The population of muskellunge 30 inches or larger in Caldron
Falls Flowage during 1982 was 521, with a 95% confidence limit
of 129-914 fish. Of the 79 legal-sized muskellunge marked

with preopercle metal tags Jjust before the survey began, 4

were harvested by surveyed anglers. Calculations followed
Baily’s modification (M=79, C=32, R=4) of the Peterson estimate
(Ricker 1958). Thus the populatlon density of 1ega1 muskellunge
was 1 fish/2 acres of water. :

The tagged fish further showed that muskellunge move out of
Caldron Falls Flowage. In 1984, a tagged 42-inch muskellunge
was caught 6 miles upstream from the flowage in the Peshtigo
River. The same year, a tagged 34~inch muskellunge was caught
below the Caldron Falls Flowage dam in High Falls Flowage.
Downstream movement of muskellunge was also found in Murphy
Flowage (Margenau and Snow 1984). The extent of muskellunge
movements, however, is not known.

The annual exploitation rate of muskellunge in Caldron Falls
Flowage was 30% in 1982, estimated by the percentage of marked
fish recovered by anglers the year after marking (Kempinger

et al. 1975). It was estimated that 24 of the 79 legal
muskellunge tagged in Caldron Falls Flowage in 1982 were
harvested later that year. The harvest rate was estimated

by expanding the harvest of 3 tagged muskellunge recorded

by creel clerks in 1982,

The average annual return to creel for muskellunge stocked in
Caldron Falls Flowage was 6%, based on an average annual harvest
of 120 (1982 and 1983 average) and an average annual stocking
rate of 2,000 fingerlings. This figure does not take into
account harvest of naturally reproduced fish. In comparison,
Hacker (1973) found an 8% average return of stocked muskellunge
on Little Green Lake during a 10-year voluntary creel survey.

A primary factor controlling muskellunge harvest on Caldron Falls
Flowage is the size limit for legal harvest: 30 inches in 1982
and 32 inches in 1983. The largest muskellunge reported caught
during this survey was 47 inches.

12




In 1982, there were 32 legal muskellunge among the 55 recorded
caught (58%). Of the 32 legal fish, 19 were kept and 13 were
released (Table 8). Those kept were 30-39 inches, averaging 33.9
inches. Since 7 of the 19 fish harvested were 30-32 inches, the
1982 harvest would have been reduced by 37% had the 32- 1nch size
limit been in force that vyear.

Table 8. Legal-sized muskellunge catch-and-release data
(percent of catch in parentheses) from 1982
on Caldron Falls Flowage,

> 30 inches > 32 Inches
Count No. Kept Released No. Kept Released
Recorded* 19 (59) 13 (41) 11 (55) 9 (45)
Recorded and 47 (57) 36 (43) 38 (54) 32 (46)

Reported#**

* Huskellunge recorded by creel clerk on duty. If not measured by the clerk, the length reported

by the anqgler was recorded,
**Huskellunge recorded by creel clerk on duty and also those reported at other times.

In 1983, when the size limit was increased to 32 inches, there
were 44 muskellunge recorded caught, of which 12 were kept.
The 12 musKkellunge harvested were 32-36.4 inches, averaging
34.3 inches. The number of legal-sized muskellunge caught

and released was not recorded that year.

One benefit of the 32-inch size limit is that female muskellunge
will have a greater chance to reach maturity and spawn. In 1982,
all mature females captured were 6 vears old or older, and the
average size of 6-year-old females was 32.3 inches (Kornely, Wis.
Dept. Nat. Resour., unpubl. data). Thus, more first-year female
spawners are protected by the 32-inch limit.

A second factor expected to limit muskellunge harvest is the
shorter muskellunge season in 1984. For all inland waters north
of U.S. Highway 10, opening day was changed from the first to the
last Saturday in May. 1In 1982, 16% of the muskellunge harvested
were taken in May, and in 1983 54% were taken in May. The extent
to which harvest is reduced by the shortened season will vary
from year to year and may be partially offset by increased

angler pressure during the rest of the season.
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In addition to size and season restrictions, a third factor
controlling muskellunge harvest on Caldron Falls Flowage is the
voluntary catch-and-release program initiated by anglers. The
degree to which the 1983 size-limit increase contributed to a
lower harvest was obscured by a high rate of catch and release
of legal muskellunge. According to the reports and creel clerk
records, muskellunge anglers released more than 40% of their
legal catch in 1982. :

Porter (1977) reported that among the more effective means of
ensuring the availability of trophy muskellunge is for anglers
to release all muskellunge of non-mounting size. Organizations
such as Muskies, Inc. help to encourage this practice by giving
special recognition to members who release legal fish. However,
voluntary release rates of muskellunge vary greatly among lakes.
For example, a 74% release rate was reported for Bone Lake, in
northwestern Wisconsin (R. Cornelius, Wis. Dept. Nat. Resour.,
pers. comm. 1982), which contrasts with a much lower 15% rate
reported for Lake Winter, also in northwestern Wisconsin (F.
Pratt Jr., Wis. Dept. Nat. Resour., pers. comm. 1982).

CATCH AND HARVEST RATES

Harvest rates of gamefish were lower in 1983 than in 1982,

but overall panfish harvest rates increased (Table 9). These
harvest rates, in conjunction with a 27% decrease in total
fishing pressure from 1982 to 1983, resulted in a 43% reduction
in gamefish harvest and a 4% increase in panfish harvest.
Fishing pressure, therefore, was not the sole determinant of
harvest. Standing crop of available fish and the state of the
natural food supply, which influenced annual harvest on Escanaba
Lake (Kempinger et al. 1975), may also have affected harvest and
harvest rates on Caldron Falls Flowage.

Table 9. Catch and harvest rates for principle species
in Caldron Falls Flowage.

1982 Rates 1983 Rates
Species Catch Harvest Catch Harvest
Northern Pike .0123 .0053 . 0082 . 0036
Largemouth Bass .0389 .0188 .0228 .0112
Bluegill .5346 2766 ' .3684 .3083
Yellow Perch .4714 .2758 +4757 +3837
Black Crappie .1826 .1691 .1256 .1106
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In 1982, catch and harvest rates were computed for muskellunge
angling hours. The muskellunge catch rate was .0237 fish/hour;
thus, it took the average muskellunge angler 44 hours to catch a
muskellunge. The harvest rate was .0079 fish/hour or 126 angler
hours per harvested fish. However, the number of angler hours
expended to catch a legal muskellunge, after accounting for the
rate of catch and release, was 75.

ANGLER CHARACTERISTICS

During the open-water season, creel clerks interviewed 4,374
anglers in 1982 and 3,397 in 1983; during the 1983-84 ice~-fishing
season 1,812 anglers were interviewed (Table 10). Nearly all the
open-water and ice-fishing anglers on the flowage were Wisconsin
residents. Open-water anglers tended to travel greater distances
to fish Caldron Falls Flowage than ice anglers. Overall, anglers
took an annual average of 24,102 fishing trips.

Table 10. Characteristics of anglers surveyed
on Caldron Falls Flowage.
May-Nov May-Nov Dec-Mar

Angler Characteristic 1982 1983 1983-84
Total No. Interviewed 4,374 3,397 1,812
Hours of Fishing 9,235 9,387 3,853
Fishing Location

Boat (%) 99 96 --

Shore (%) 1 4 --
Average Length (hours)

of Completed Trips 3.8 3.2 2.8
No. of Completed Trips 859 977 111
Wisconsin Residents (%) 95 95 97
Distance Travelled

< 26 miles (%) 7 10 50

26-50 miles (%) 3 5 39

> 50 miles (%) 90 85 11
Gender

Male (%) 80 80 85

Female (%) 20 © 20 15
Mean No. of Anglers/Count 27% 14%* -
No. of Fishing Trips 20,078 17,429 5,348
* October and November counts excluded.
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HARAGEHERT RECONHENDATIONS

I recommend the following:

1. Efforts should be made to encourage catch and release and
to educate anglers as to its importance in producing trophy fish.

Present regulations are designed to manage muskellunge as a
trophy fish by limiting harvest -- the size limit has been
increased from 30 to 32 inches and the season has been shortened.
Perhaps more significant are indications that the muskellunge
angler perceives the muskellunge as a trophy fish and often
imposes a personal size limit that excéeds legal limits. Were it
not for the high degree of catch and release of legal-sized
muskellunge, the exploitation rate would be considerably higher
than 30%. Current regulations and angler attitudes portend a
bright future for muskellunge fishing on Caldron Falls Flowage.
No further changes in muskellunge fishing regulations are needed
at this tinme.

2. Muskellunge stocked in the future should be marked with both
a maxillary clip and a fin clip to enhance recognition.

Marking stocked fish distinguishes them from fish that have
naturally reproduced. Beginning in 1970, either a ventral or
pectoral fin of all muskellunge stocked in Caldron Falls Flowage
was removed -- except in 1978 when a maxillary clip was used.
The maxillary clip may have been more effective. Less than 1% of
the muskellunge captured in 1982 were completely nissing a fin,
and 38% showed some degree of regenerated fin deformity and
probably had been stocked. The remaining muskellunge captured
showed no sign of clipped fins, but some degree of undetectable
regeneration was suspected. Therefore, creel clerks were not
instructed to look for clips. Also, marking stocked fish is
valuable in growth studies for checking the exact age of fish.

3. A creel survey should be conducted again on Caldron Falls
Flowage from in 1991 through 1992 to determine exploitation and
harvest. :

This study illustrates the variation in catch and harvest from
one year to the next. It may be important to conduct creel
surveys, depending on purpose, through at least two consecutive
years, since one year’s data is not necessarily representative of
the fishery surveyed.

In my 1982 survey report, I recommended discontining muskellunge
stocking in 1984 and 1985, then resuming in 1986 with 1,000
fingerlings/year instead of 2,000. I also recommended that the
flowage be surveyed in 1991 to assess the muskellunge population
and, particularly, to look for natural reproduction during the
years no fish were stocked.
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In 1982, catch and harvest rates were computed for muskellunge
angling hours. The muskellunge catch rate was .0237 fish/hour;
thus, it took the average muskellunge angler 44 hours to catch a
muskellunge. The harvest rate was .0079 fish/hour or 126 angler
hours per harvested fish. However, the number of angler hours
expended to catch a legal muskellunge, after accounting for the
rate of catch and release, was 75.

ANGLER CHARACTERISTICS

During the open-water season, creel clerks interviewed 4,374
anglers in 1982 and 3,397 in 1983; during the 1983-84 ice- fishing
season 1,812 anglers were interviewed (Table 10). Nearly all the
open—water and ice-fishing anglers on the flowage were Wisconsin
residents. Open-water anglers tended to travel greater distances
to fish Caldron Falls Flowage than ice anglers. Overall, anglers
took an annual average of 24,102 fishing trips.

Table 10. Characteristics of anglers surveyed
on Caldron Falls Flowage.
May-Nov May-Nov Dec-Mar

Angler Characteristic 1982 1983 1983-84
Total No. Interviewed 4,374 3,397 1,812
Hours of Fishing 9,235 9,387 3,853
Fishing Location

Boat (%) 99 96 --

Shore (%) 1 4 --
Average Length (hours)

of Completed Trips 3.8 3.2 2.8
No. of Completed Trips 859 977 111
Wisconsin Residents (%) 95 95 97
Distance Travelled

< 26 miles (%) 7 10 50

26~50 miles (%) 3 5 39

> 50 miles (%) 90 85 11
Gender

Male (%) 80 80 85

Female (%) 20 © 20 15
Mean No. of Anglers/Count 27% 14% -
No. of Fishing Trips 20,078 17,429 5,348
* October and November counts excluded.
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MANAGEHENRT RECOMHENDATIONS

I recommend the following:

1. Efforts should be made to encourage catch and release and
to educate anglers as to its importance in producing trophy fish.

Present regulations are designed to manage muskellunge as a
trophy fish by limiting harvest -- the size limit has been
increased from 30 to 32 inches and the season has been shortened.
Perhaps more significarit are indications that the muskellunge
angler perceives the muskellunge as a trophy fish and often
imposes a personal size limit that exceeds legal limits. Were it
not for the high degree of catc¢h and release of legal-sized
muskellunge, the exploitation rate would be considerably higher
than 30%. Current regulations and angler attitudes portend a
bright future for muskellunge fishing on Caldron Falls Flowage.
No further changes in muskellunge fishing regulations are needed
at this time.

2. Muskellunge stocked in the future should be marked with both
a maxillary clip and a fin clip to enhance recognition.

Marking stocked fish distinguishes them from fish that have
naturally reproduced. Beginning in 1970, either a ventral or
pectoral fin of all muskellunge stocked in Caldron Falls Flowage
was removed -- except in 1978 when a maxillary clip was used.
The maxillary clip may have been more effective. Less than 1% of
the muskellunge captured in 1982 were completely missing a fin,
and 38% showed some degree of regenerated fin deformity and
probably had been stocked. The remaining muskellunge captured
showed no sign of clipped fins, but some degree of undetectable
regeneration was suspected. Therefore, creel clerks were not
instructed to look for clips. Also, marking stocked fish is
valuable in growth studies for checking the exact age of fish.

3. A creel survey should be conducted again on Caldron Falls
Flowage from in 1991 through 1992 to determine exploitation and
harvest.

This study illustrates the variation in catch and harvest from
one year to the next. It may be important to conduct creel
surveys, depending on purpose, through at least two consecutive
years, since one year’s data is not necessarily representative of
the fishery surveyed,

In my 1982 survey report, I recommended discontining muskellunge
stocking in 1984 and 1985, then resuming in 1986 with 1,000
fingerlings/year instead of 2,000. I also recommended that the
flowage be surveyed in 1991 to assess the muskellunge population
and, particularly, to look for natural reproduction during the
years no fish were stocked.
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Appendix A. Interview Form 3600-14 used by creel clerks
on Caldron Falls Flowage during the 1982
open-water season.

DEPARTMENT OF NATURAL RESQURCES ANGLER INTERVIEW

FORM 3600-114 REV. 5-82
COUNTY COUNTY CODE* [ WATER NAME WATER MUMBER* 3. £ Lares SHEET NUMBER®
R e | 20 B3 sTREAM e
CENSUS SITE DATE (MONTH-DAY-YEAR]*
; P 1. £} weekoav+ 2, £ weeKEND/MOLIDAY Y
LEWAS THE ANGLER Au 1. UbRiver 16, LENGTH IS RECORDED IN: 1. [] meHES 2 2. 7 cas & rans
z. O passencern 3. O o vericLe 17. WEIGHT 5 RECORDED IN: 1. O roUnps & 2. Ll kas. & arams
2. AGE: i Clunpoents 3. [les xoven DUNCES
2. Cliesa ) SPECIES CODE 18. LENGTH | WEIGHT . TAs Taa
2. SEX: 1. [ maLe 2. Tl remaLe seecies | N JloTH|ues. § oz, {cuip [ ] 9] numBER
t.STURGECN BoE et Dram, Irae. lams r; 3
4, ANGLER RESIDENCE: L. DOwis. 2. E],:g;z- SHOVELNOSE BO2 ' ' ' ' 18
DISTANCE (MILESH 1, Tloes . GAR, UNSP, POG
2. 2650 3. [Joveaso BOWFIN Et
WIS, COUNTY CODE HIODON, UNsp.  HOG
OR NON-RESIDENT STATE: —_— Cci5Ce 104
5. LIcENsE: 1. £ NoNE 5. CJ annuae L WHITEFISH :?i
COHO S,
2. (I seorT 6. O ramy
O | CHINOOK 5, 116
3. [ res.come. 7. 15-DAY ATLANTIC S, 120
4. [deenm.nes. a8 laoav TROUT, UNSP. 101
6! MUMBER OF ANGLERS 1N PARTY: P RAHNBOW T. 19
BROWN T, n
7. TYPE OF TACKLE {MAX. OF 2z BROOK T, 2
1. Osemivg 4. ) cane PoLE LAKE T. g;
TIGER T.
2. aarr s. Clna roLe 128
CASTING SPLAKE
SMELT 101
3 Orey 6. Ednisue 8. PIKE 102
o Cdormer — [uuskie Lol
2. ANGLING METHOD (MAX, OF 2): HYB. MUSKIE 108
1 Chsn, 4, D icaina canrp M12
FISHING BUEFALD, UNSP. NO3
2. ElcasTing 5. [ snacaing REGHORSE, UNSP. NO4
s 1 SUCKER, UNSP.  NO2
' FROLLING WH. SUCKER Neg
6. Clotwer | suviso., unse. 000
5. BAITS USED (MAX. OF 2): BLACK BHE. 003
. oo?
1. Elwonam s. Elspoons BROWH GHD
YELLOW BHD. 006
2. OO0 minow 7, Orrues CH. CATFISH 008
1. oruer s Edruy FLATHD. €AT. 012
NAT, BAIT BURBOT M
4, Cdpperanenr ¢, CInas WHITE BASS Vol
BAIT YELLOW BASS Yoz
5. [} spuneRs PANFISH z91
10. (Jothen SUNFISH, UNSP. W3
O O ROCK BASS w04
10.anoteAwas:  t [Javizo 2 Dlnotewnes | oo 'l o0 wns
T1SFISHING WAS FROM: 1. 3 eoar PUMPKINSEED ::gg
WARMOUTH
2. D suoreor 4. [Jice sHanTY
DOCK BLUEGILL wos
3. Clwaotns 5. EJoeeN1cE WH. CRAPPIE Wi3
12rcomPLETED Fisting: 1, (dves 2. Clwo BL.CRAPPIE ‘;::
135 TIME STARTED FISHINGs —— t_ __ |Y.PERCH
SM. BASS wti
TIME INTERVIEWED OR Wi
143TIME ENDED FISHING: i e o, | WM EASS
155CATCH AND HARVEST INFORMATION: SAUGER X2
SPECIFICALLY| %OF TIME | NURBER | NUMBER | WALLEYE X2
_FISHED FOR | EISHEDEQR |
| _CAUGHT KEPT FW. BRUM vot
19. COMMENTS:
SMANDATORY INFORMATION {COMMENT CODE}
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Appendix B.

Creel census program design for Hewlett-Packard 41C

programmable calculator used by creel clerks on
Caldron Falls Flowage during the 1983 open-water
and 1983-84 ice-fishing seasons.

fartructions Tor "Creal Pragram®

Crest Proqria

Program: “Creel
Sae: 120
Examp
b, XEQ "Creed [press UEQ, peess Alpha, prast CAEEL, prass Aona.}
2. Promprs wilh “New Qayl*
Anuer whth T ar Y,
IF Y. prosgey with: “jured?
Answtr with 7 or ",
T6 Yo prosots witar “Qutel”
Antwe? wlth {32 10 32}, Them prompcs with A, 8, € or OF
{raath = diy « yeard
1 K, prompts with: A, B, G, or 077
hngwtr A +-
3. Proepty witn: “Anglee & POND
Ansar: 1, P oeoanglecds 1 paasenyer of car,
2 G ovoangler 1y 4 driver of Car,
L 9 v oangter did nat drrive In vehicle,
4. Promols with: “Aqel”
Enter the age of asgler. 0., £6.
€. Procply wilh: “Sex? Koaor F°
Answar: b 1o angler 41 & mabe,
A inqler 14 4 fesale.
6. Prespiti with: “Rey: YWaor W7
Aaswerr B W v oangler fy & Wiszentia redident,
2. N wungler §t from out of 4tate,
7. Procols with: ~Distyacel” .
Enter Lhe distince {n niles tha engler travebled to rerch the body of witer,
8. Proegls with: “Fo, in piriyl”
Ealer the mater of drdlecy {n the amgler's girty, fo600 2,
9. Promots with: “Faeile Iyze 1, 2, 3°
The tackle tyses can be defleed far tach iadividual ceatus.
There are 3 crofcas that <an by mede, 1, 2or )
Only ens chafce cin Se made per angler,
Cates the nurber Al correiponds ta LAs lachie type tne angler fy
using, 1,8, b 2, o 3,
10. Prompls with: “Balt A, L or B1*
Anywer - A 4 analer uiing aetificts] balt
a4, ¢ angler using Vive b1,
- 8 v Anler usling 4 comblaation af bath,
0. Peorpty with: “Flgh Frem 1,2,

<+ refers to where angler wis flahing fros, d.e., bost, thave, oaen fce,
leg shanty. etc.

s+ UMre are three chafces thal €as be made, 1, 2or 3.

s~ oaly ore chotee cin be mide per angler,

«r  tor chalcet ara Geftned by eich Individurl canivs ind ndy chisge
with searens [SVEFar Satwkdn open water and fce Tlaningl,

as  gnttr Lha surber LML Correspondt to tha mathad of floning of the
angler, boen, 1, 2 ar B

2, Promply with: “{omplietedl™
=~ rafers to 1F angler way Completed fithing oF Aot
s Antwar: ¥ for yes, isgler =13 &se Thindng,
K, inghar 15 nat donr THihing.
ALY MY, then

Proeots witht “Tire Startl™

<« eater in aflEtary tine when the angter started fshing, Lo,
0.3 « N} AM,

fromptd with: “1ime [ndedi”

o= gatér bn aflitary Uime whea the aagler ended his flining trip,

«=  IF Limg ended 3 prics te Ume started. calculitor wit] prospt with
Elae stirted agein.

5.} LEN, thes

Prompts with:  “Time Startest R

s gater fa miiitary tlne when the aadier stieted fiuhing.

Pronpty withs  “Tira dowl”

e enter {naliitary tire the tine of the dntervies,

av  If tieg atw 18 prior ta tina qtarted, faluiater will prospt with
time started agafn,

3. Proepls with:  “Species?”
Eater (00" 1f na Flsh »tre Caught.
Enter species code IF B3k wire caughls

for dlueglll eater W3

far purokingeed enter w08

far aortkern pike eatar 102
for walleye eater X27

far Fargesculh biss enter Wi2
for yellew perch eater X%
for rock bass enter WOU

for black crappie enter WId
for hybrid musky eater LIB
for Lrue sushy enter LOY

=+ whén entering tpecies code, oreds Intier bulten nd then prass Lhe
yelitne shift bultas before eatering eich integer porifea of the tode,
f.e.0 for bluegill, path W, thea shifL, then O, then shifR, then 9)

+o  After eatecfeg specfes code, calevhalor prospts with: "N, cauzhtl®
fnter the tatal sunber of bluegilis e angler has caught {kept and
relessed). f.e., 15,

== Caloelater Whn prorots wita:  “Na. hept}”
a+  Enter the totsl rombar of bluegflly the angler has ept, fos., 12

Calculater thes prompts whthy  “Specfant®

== IF angler has ¢aught any sther spacins of flih, 4ga'n 10at code Aime
104 cantiaue 4t atave.

s« IF anglar hay not cavghl any other fige, enter “E1O.°

“A. B C. 63 B

== 1f dolng arother fnlervies, prasy A",

ar B o« oprints out sterage regliters,

€ » prints coateatsy of raglsters oA ¢irds,
v 0w glears aFY data th redittery,

H, Prompts wilh;

Contents of Stacaeqe Reqisters

Contents
[ Qate
a1 ¥ of fatesviewy
a2 o1 pisseagar infa.
'3} 1ol plysangurs
ol v of drivers

5 1 et arriving In veniele

11 age ef eeqler

H 1 angfery 85 4 aver

3 # antlers yoder 16

¢ anglers 1664

#af eale anglers

¥ of fesale trglurt

#of cut of sbite ungbers

f of resfdsat angliry

distance angler Lrarelled

7 arglers from gver 59 alled

f arqlers from uster 28 ailes

£ anglees fr, between 26-4Q ul,

4 af geglerd 1 paety

€ af parties with ovee 1 aeglars

1 of parties with 1 anghber

# of pirtiat with T asglars

4 oF parthad with ¥ anglery

tickle Lype

kS #oanglert wsing Luckle Type )

5 7 oanglers wiing tactle tyse 1

H € arqters uvsing tacete type 2

F + angters vsing both artificial
4 vt bale

] # angtery paing artiffetel baft

b3 Eshing fron 1, 2, )

» 1 angters fishing type 3

=t1r

i8

Rtg.d

Coatenty

¢ anglaes fishiag type |

¢ aagtery fishing type 2

2old i started

suw of tirg for thots mat tarw Fishing
t of anglers corpleted Tithing
Matg thme turted

sym af timk for those completed fishing
Sluegfll citch

Soeghll hievest

porokingend citeh

purgtingeed Mirvest

rarthars pike Citch

sartham plke dirvelt

witfeys cotecn

walbeye harvest

fargeroulh s chich

Targtaouath basy hareest

yelhow peech cateh

ye1 10w perth haevest

roch biRE Chteh

roch BEEE hbrvast

Bhack crapple cateh

blick crippie narvert

hybrid augshy ¢atch

hybrid ashy hirvast

Pushy catch

rutty hirvest

sua of aaglers Mahing from typa
s of 3a91ers Pighing from type 2
yom of gaglers Fishiag from typa 3
¥ angters vidng Thve bait
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